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SCOPE OF CLAIM FOR PATENT 

1. A conductive composite ceramics having a small 
thermal expansion coefficient wherein a conductive material 
phase is at least partially continuously dispersed in a 
ceramics phase having a negative thermal expansion 

coefficient. 

2. A conductive composite glass ceramics having a 
small thermal expansion coefficient wherein a conductive 
material phase is at least partially continuously dispersed 
in a glass ceramics phase having a negative thermal 
expansion coefficient. 

DETAILED DESCRIPTION OF THE INVENTION (EXCERPT) 
The present invention relates to a novel electrically 
conductive ceramics having a small thermal expansion 
coefficient. 
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The conductive material used for the present invention 
includes a metal, carbon, a cermet, a metal nitride, a 
metal boride, a metal carbide, a metal silicide, a metal 
oxide and mixtures thereof. The metal may be silver, 
titanium or nichrom; the cermet may b© tiranium carbide- 
chrome: the metal nitride may be titanium nitride or 
aluminum nitride; the metal boride may be titanium boride 
and zirconium boride; the metal carbide may be silicon 
carbide or zirconium carbide; and metal silicide may be 
molybdenum silicide. The metal oxide may be a simple metal 
oxide (e.g.. Re0 3f RuO z ) 

, and a metal oxoacid salt and an composite oxide (e.g. 
LaTi03, CaMn0 3 , X.aMn0 3 , CaCr0 3 , SrCr0 3 , LaCr0 3 , LaCo0 3 , Fe 3 0«, 
NlFe20q, La 2 NiO«, La 2 Cu0 4 ) . Further, the metal oxide may be 
one which is based on an oxide (e.g. Cu 2 0, TiO, VO, MnO, 
CoO, NiO, ZnO, CdO, Ti 2 0 3 , V^Oa, Fe 2 0 3 , Cr 2 0 3 , la 2 0 3f Ti0 2 , 
Sn0 2 , v 2 0 5 , Mo0 3 , W0 3 ), or a metal salt of oxoacid an 
composite oxide (e.g. CaTi0 3 , SrTi0 3 , BaTi0 3/ LaTi0 3/ LaAl0 3 , 
CaMn0 3/ LaMn0 3 , CaCr0 3 , SrCr0 3 , LaCr0 3 , LaCoOa, Fe^O^, NiFe 2 0 4 , 
La 2 NlOq, La 2 Cu0 4 , LiFe 3 O 0 , MgW0 4 ) ; and modified to give a non- 
stoichiometric metal-to~oxide ratio such that the metal 
oxide has conductivity. 

The ceramics having a negative thermal expansion 
coefficient includes (1) an eucryptite-type ceramics, i.e. 
a ceramics comprising 40 to 60 wt% of Si0 2 , 20 to 50 wt% of 
AI5O3 and 5 to 25 wt% of LiaO, and an optional sintering aid 
such as and (2) an aluminum titanate-type ceramics, 
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The glass ceramics having a negative thermal expansion 
coefficient includes one comprising 40 to 70 wt% of 5i0 2 , 15 
to 4 0 wt% of A1 2 0 3 , 3 to 17 wt% of Li z Q, and 2 to 10 wt% of 
TiOsr ZrOz or Pa 0 s as a nuclei forming material, and 
optionally . - - - 

The conductive complex ceramics having a small thermal 
expansion coefficient according to the present invention 
can be produced by mixing a powder of a ceramics having a 
negative thermal expansion coefficient with a powder of a 
conductive material, or ... / optionally adding a clay, 
binder such as ... , etc; forming the mixture into a 
proper form; and firing at an appropriate temperature for 
the materials used, e>g. at a temperature of 950 to 1600 °C. 

The conductive complex glass ceramics having a small 
thermal expansion coefficient according to the present 
invention- can be produced by mixing powders of a glass 
ceramics-forming material in predetermined amounts; adding 
a powder of a conductive material to the mixture; heating 
the mixture at the temperature of 1300 to 1700 °C to glass- 
melt it; forming the obtained glass ceramics; and hear 
treating the formed body at a temperature of 700 to 900 D C, 

The conventional conductive ceramic has a nonlinear 
conductivity in relation to temperature, and has a large 
negative conductivity-temperature relationship up to - 
temperatures of a few hundred degrees Celsius. On the other 
hand, the composite ceramics of the present invention can 
have a linear f positive or negative conductivity- 
temperature relationship by selecting the kind of 
conductive material, and therefore can be used in a wide 
temperature range. 
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Further,, the composite ceramics of the present 
invention can optionally be sintered into a dense structure 
in order to have high shock resistance, high mechanical 
strength, high chemical resistance at a higher temperature, 
and good heat conductivity, 

As described above, since the composite ceramic of the 
present invention is conductive, it may be used for (1) a 
heater; (2) an electrode such as . - . : (3) an anti- 
electrostatic member such as a sliding guide for a thread, 
a tape and like, and a rotation sliding parts; (4) a 
thermistor 
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